Objective Occupational stress can have a harmful effect on the individual both physically and psychologically. In Korea, occupational stress of physician is rarely demonstrated. Although it is well reported that physicians tend to have a high incidence of minor psychiatric disorders, the magnitude of the problem remains unclear. Interns and residents are thought to be under substantial amount of stress, and tend to have psychiatric disorder. In this paper, we aimed to evaluate the relationship between the occupational stress and depression of residents.
INTRODUCTION
Occupational stress was defined by the National Institute for Occupational Safety and Health as the set of harmful physical and emotional responses that occur when the requirements of a worker's job does not match his or her capabilities, resources, or needs. 1 Occupational stress has drawn academic attention since the 1960s, and French et al. 2 pointed out that it can have a negative effect on the worker such as influencing his or her physical, emotional, and psychological health. Furthermore, if the occupational stress exceeds the individual's ability to cope with it, the individual tends to experience physical (ischemic cardiomyopathy, cardiac arrhythmia, thrombosis, or sudden death) and psychological (exhaustion, depression, or burn-out) harmful effects. [1] [2] [3] There are several theories on occupational stress. An earlier theory was presented as a cognitive stress model and embodied in the physiologic stress theory. Since then, however, integrated cognitive models of occupational stress, such as Karasek's demandcontrol model, have been presented as alternative models that reflect the diversity of the modern society. As demonstrated in the study conducted by Karasek, 4 physicians can be categorized as high-demand or high-control. When making decisions, physicians demonstrate highly active autonomy. In other words, when physicians are deprived of autonomy, their job itself can become a huge stressor for them.
Many hospitals at present are influenced by the characteristics of modern society, such as structuralization, specialization, and diversification. Moreover, the competition between hospitals and the needs of patients have greatly increased. Due to these and various other factors, including the changes observed in the organization of health services, occupational stress among physicians is growing, thereby increasing the prevalence of mental distress. [5] [6] [7] Although it is well documented that health service staff tends to have a high level of minor psychiatric disorders, the scale and nature of the problem remain unclear. In Korea, occupational stress of physicians is rarely demonstrated. In some studies on physicians' occupational stress, the level of occupational stress was much higher in residents than in senior or oriental medical doctors. [8] [9] [10] Residency is a transitional phase of a physician's career that forms the work habits of the future physician, and that can strongly influence self-care behaviors. 11 Medical interns and residents are very vulnerable to stress and tend to incur various psychiatric disorders. Their overwhelming workload and responsibilities combined with their lack of experience render residents more susceptible to occupational stress, depression, and burnout. Fahrenkopf et al. 12 reported that the depressed residents made six times more medical errors than the non-depressed residents. Thus, without proper recognition and intervention, the occupational stress of residents can become a huge problem not only in the medical field but also in the field of social health services. 13 In this study, the occupational stress of interns and residents and the relationship between the occupational stress and depression of physicians are investigated to reveal potential factors that contribute to stress in this particular population. To our knowledge, such a study has not been conducted in Korean residents. Recognizing stress and mental health problems in residents is crucial, as they can have serious effects on the quality of health care.
METHODS

Study population
The study participants were interns and residents with medical qualifications who were trained in a tertiary hospital in Seoul, Korea. Those who already had a psychiatric or physical disorder based on a DSM-IV (Diagnostic and Statistical Manual of Mental Disorders) diagnosis that could be affected by further exposure to stress were excluded from the study. A total of 200 physicians, who were employed in the authors' hospital in 2014, participated in this study; 42 were interns and 158 were residents.
Measurement tool
The Korean Occupational Stress Scale invented and validated in 2006 by the Korean Occupational Safety and Health Agency (KO-SHA) was used to measure levels and sources of occupational stress. It is composed of 43 items categorized into 8 subscales: occupational environment (3 items), job demand (8 items), job autonomy (5 items), relationships (4 items), job instability (6 items), the organization system (7 items), improper rewards (6 items), and the culture of their workplace (4 items). The scale uses a 4-point Likert scale with higher scores indicating higher occupational stress. The degree of reliability of this scale as expressed by Cronbach's α was 0.51 to 0.825.
To evaluate the prevalence of depression, the Korean version of the Beck Depression Inventory, validated by Lee 6 was used. It consists of 21 self administered items, each scored item categorized into 8 subscales.
Data collection and ethical approval
With the permission of the institutional review board of the authors' hospital, data collection was performed between November and December 2014. Before data collection using the self-report questionnaires described above, the study's purpose and the study Keon Kim, et al.
subject anonymity, were explained to those who agreed to participate in the study by providing written informed consent.
Data analysis
Statistical analyses were conducted using SPSS ver. 18.0 (SPSS Inc., Chicago, IL, USA). The descriptive statistics present the study participants' demographic characteristics. Demographic differences were analyzed with t-tests, chi-squares, or Pearson's correlation. Multiple regression analyses were performed to examine the relationship between individual stress and depressive symptoms.
RESULTS
The baseline characteristics of the study participants are presented in Table 1 . The total number of residents was 200, and 104 participants were included in this study. All the hospital interns (n= 42) responded to the survey questionnaire, a fraction of the residents did so. The mean occupational stress scores are also presented in Table 1 . According to KOSHA guidelines, the mean scores of occupational stress should be divided by sex. Our data confirmed that female doctors showed a higher degree of occupational stress than did male doctors. Interns and chief residents also showed a higher degree of occupational stress than did the other residents. Surprisingly, all participants reported a moderate depressive mood, and moreover, 84% of the residents had a severe depressive mood. None of participants reported a minimal, or mild depressive mood. Fig. 1 shows the specific survey variables (occupational environment, job demand, job autonomy, relationship, job instability, organization system, inappropriate rewards, and job culture) and the total occupational stress scores. Job demand, job environment, and job culture showed relatively higher scores than did the other variables while job instability and organization system showed the lowest scores. The male and female physicians showed similar results for all the survey variables (Fig. 2) . Job-demand-and jobautonomy-related stress showed a tendency to be higher among interns and second-year residents than third-year residents, and was the highest among the chief residents. Other variables, such as relationships, job organization, and inappropriate rewards, showed similar results. Job instability was shown to increase upon promotion to senior resident (Fig. 3) . No significant difference was shown in any of the survey variables by age.
Depressive mood was further evaluated and compared with other factors, including sex, age, year level (interns and first year Values are presented as n (%) or mean ± SD. R1, 1st year residents; R2, 2nd year residents; R3, 3rd year residents; R4, chief residents. Occupational stress and depressive mood residents versus other year residents), and occupational stress using multiple logistic regression. Depressive mood was categorized by the Beck Depression Inventory score, as follows: scores below 16 were considered minimal or mild depressive mood and scores 16 or above 16 were considered moderate or severe depressive mood. As mentioned above, we used the mean scores based on the KOSHA stress scale and divided level of occupational stress into two groups, below and above the mean score. These evaluation results are presented in Table 2 . Only occupational stress showed a statistically significant association with depression (P < 0.05).
DISCUSSION
Previous studies have confirmed that occupational stress proved to be higher in physicians than in the general population due to physicians' excessive workload, decision-making responsibilities, on-call duty, financial problems, medical errors, medico-legal problems, and relationships with their patients, [14] [15] [16] [17] [18] [19] [20] [21] although it has been reported that the prevalence of mental health problems decreases among senior residents. 22, 23 The excessive occupational stress of physicians can eventually adversely affect their patients' safety and the quality of the medical service they provide. 24 Internship and residency are transitional periods during which medical students turn into physicians. They are considered tremendously stressful phases due to the presence therein of many stressors, such as shifting from being a medical student without clinical responsibilities to being a physician with numerous responsibilities. During their internship and residency, physicians are susceptible to various kinds of stress, which tend to facilitate the development of psychiatric problems such as depression and burnout. There are various factors that can lead to mental health problems such as occupational stress and depression among residents, such as job stressors, the dynamics in the medical education culture, the patients' demands, the behaviors modeled by the clinical supervisors, sleep deprivation, and the residents' personal characteristics. 11 Compared with the general population, the overall reported occupational stress of the hospital residents in this study, both Age was divided into two groups, under and over 30 years. Depressive mood was categorized by Beck Depression Inventory scores (scores below 16 were considered minimal or mild depressive mood, and scores 16 or above 16 were considered mo derate or severe depressive mood).
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male and female, was in the middle range. As expected, job environment and relationships were also in the middle range. Job demand and workplace culture were in the first upper quartile. This indicates that compared with the general population, physicians have a higher workload and are required to have greater patience to cope with the harsh workplace culture. On the contrary, some variables, including job autonomy, job instability, job organization, and inappropriate rewards, were in the lower quartile. This could be interpreted in a way that physicians, even interns and residents, are more capable of working with autonomy and within a concrete organization than are other workers. This study demonstrated that the occupational stress of residents is not influenced by age and sex but by their year level. It was speculated that both job demand and job autonomy decline as the resident advances in year level, but it was shown that job demand and job autonomy increased until the second year of residency, declined during the third year of residency, and increased again during the chief resident year. This may be because chief residents already have full responsibility for their patients and junior residents, which can affect their job demand and job autonomy. On the other hand, job instability tends to increase among senior residents due to their anxiety about the future.
Under-recognition of how stress induces mental health problems and the low rate of treatment seeking may be the reasons for the high prevalence of psychiatric problems among young doctors. In one study, it was found that physicians tend to ignore their mental health problems, such as stress and burnout. In response to stress, physicians often neglect or avoid it, which leads to their maladaptation and their adoption of improper coping strategies, including substance abuse, unrecognized depression, and even suicide. 25 A study mentioned earlier, reported that the depressed residents made significantly more medical errors than did non-depressed residents. 12 In a previous study, it was revealed that stress could be reduced by consistent cognitive-, behavioral-, mindfulness-based interventions, which could significantly reduce the symptoms of anxiety in physicians. 26 In the present study, all the enrolled residents reported a depressive mood, and most of them reported that they suffered from a severe depressive mood. There are some studies about occupational stress and depressive symptoms, 17 but none of them reported a similar finding, that is all residents having moderate or severe depressive mood. Various factors need to be considered to evaluate such a high prevalence of depressive mood. Surgical and medical functions and socioeconomic status as assessed by the self-administered questionnaire were not related to depression. Further investigation about the high incidence of depressive mood in residents is required.
Furthermore, the current study found that their depressive mood was influenced by their occupational stress. This shows that without proper counseling and support, residents could be at risk of entering a "vicious cycle." Thus, without proper recognition of and intervention for the occupational stress and depression of residents, this can become a severe problem not only in the medical field but also in the field of social health services. 27 There are some limitations to be discussed. This study was conducted in a single tertiary hospital that is affiliated with a medical school for women. Thus, our findings cannot be generalized to other hospitals. In a previous study, sex was found to be an important factor influencing depression and stress. 28 Thus, the results of the present study may have some biases. Second, there were few chief residents who responded to the questionnaire survey. As mentioned above, our study consisted of voluntary participants, and the residents could not be obliged to reply to the questionnaires; which resulted in a small number of study participants of certain year levels; this might have influenced the study results. Third, residents showed an extremely high prevalence of depressive mood in this study. No participants reported having minimal or mild depressive mood. Further investigation about various factors such as sleep deprivation, work load, off-duty time, job culture, and others is required.
Fourth, the study was a single-center study in a tertiary hospital. There may be a need to conduct a multi-center study, and to exert efforts to develop a special screening and evaluation tool for the interns and residents in South Korea.
To summarize, hospital residents due to various risk factors, show a high prevalence of occupational stress, which leads to psychiatric problems. Occupational stress that exceeds the residents' ability to cope can have physically and psychologically harmful effects on that resident, and can adversely affect patients and the quality of health care. Therefore, it is essential to recognize occupational stress among residents early, to encourage positive competition and social support, and to help improve the residents' ability to cope with stress.
